Modulation of cell signaling pathways can enhance or impair glucocorticoid-induced gene expression without altering the state of receptor phosphorylation.
We have stably introduced expression vectors for the glucocorticoid receptor and a sensitive, hormone-responsive reporter (mouse mammary tumor virus-luciferase) into a human breast carcinoma-derived cell line. Employing this cell line, we have conducted a detailed examination of the induction of glucocorticoid-regulated genes and the phosphorylation of glucocorticoid receptor following pharmacologic manipulation of cell signaling pathways. The hormone response can be enhanced from 2 to 10-fold by activators of protein kinase A, protein kinase C, and inhibitors of protein phosphatase. Forskolin and 8-bromoadenosine 3':5'-cyclic monophosphate (BrcAMP), but not BrcGMP, enhance the hormone effect, yet surprisingly, phosphodiesterase inhibitors, isobutylmethylxanthine and Ro20-1724, strongly inhibit hormone-mediated induction of the reporter gene. These treatments do not alter cellular receptor content, dexamethasone binding, nor hormone-mediated receptor down-regulation. Tryptic peptide analysis of 32P-labeled receptor reveals that neither BrcAMP, isobutylmethylxanthine, nor the tumor promoter and protein kinase C activator, 12-O-tetradecanoyl-phorbol-13-acetate, detectably alter the state of glucocorticoid receptor phosphorylation. The only agent which alters receptor phosphorylation is the protein phosphatase inhibitor okadaic acid, but only at concentrations higher than required for maximum effects on glucocorticoid receptor transactivation. We propose that these effectors do not modify receptor directly but alter its interaction with transcription complexes.